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#11 2 0 0 4- 1 0 7 4 5 3 ^-V^ I 1/ 

[W^:* 2 ] 

mmim^^'ffy^ -v^^h^z tomtit -t^tmm i xi± 2 mn<Dmimu^i^o 

[if *TM 6 1 

m<t:l5&ihSiJ (I I ) ,5^- ti > K 7 i y - ;v^.<[:'a-%-e^ ^ c: i: ^ 1" ^ i ~ 

-^mn (III) =&-^*t-^-^:=^#m^-r^it*j^i ~6<7)v>i-:h,^^-Jikgs 

nrSiraii) ^^vT;v^v>mi'^#:-e*;g.c:i:=i-#mi:1-^fi*«7iE 

[W^:* 10] _ 

[Si*Tii 1] ^ 

(I) <^±m^^ (^^) T^U;vm^^-^-> T^";n-bU;v^^y 

iSJSil-k (I) (^^) Ti^u;v^*'^#'C'*^'^^^#®^t-^i*^ 

:^ 1 ~ 1 1 ov^-ftt^^— J^i::|fl«<^®<M4«i^o 

Ifi^:® 1 3 1 _ 
if-^v^m-^^ (I) <^=feil5a^ Ti^';;vmfi^#-^*>^-^^=^^t^^'^^W*:fli~ 1 

lf^;viE^#: (I) <7)E£il>6^ V ^^^-^^^T^-'^^fi'^^*'^"^^ ^ ^ W 

1 3 lemo^-fbtta^^o 

[W*:S 15] 
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5 fflmo^^ma^tio 

js^^-j^ 18] 

mmM 1 9 1 ^ , ^ 

H^-;vmM'a-# (I) <7)^Mt4v V TIB— (1) 

- [S i (R^°) 2-b (Y) bO] .-S i (R^^) 3-a (Y) a (1) 

2 0(DTV-)l^M. ^*m7~2 0(7)T7;V^;v^, X{± (R' ) sS i O- C^"*"- ^ 
' ~ 2 0(D li5<7)R<t7X«^^L.^ 3m<OR' (iIWl--r^^oT^) J: < . 

0- CV^-CJ) J:v>) -i:-^$tL;i>hU:e-;V5!f/->ndri-**^L. Ri°Xt±R'':^^'-€-M"^2 

oTV^T^J:v^o ai±U 2X{i3^^i-o b i± 0 . 1 Xt± 2 ^r/j^-To 1 i± 0 - 1 9 

^«ttvV;v*^/^-^< 11@^-t^'3^°U^^->TJV^V^m'^#^ (IV) ^ 
e-;vmm^{*(I) 1 0 OS*tlSt::^tbTO. 1 ~ 1 0 0 0 MSlS^^i"^ - ^ ^# 
ic t -r ^ . 1 ~ 2 0 O d v^-f II t;|B«<7)^4b14MtJo 

$ V L . e 9 v ^ ;vm^Jax^i-co 9 ^ ;vm'^ft i 19 # 

tL/tmi-fr (V) tf-;v^m^# (1)10 om*fPi::MLT3~ 3 0 0 mfiSIS^* 

1- ;i> ^ t =^#m^:-r'2>> it*^, 1 ~ 2 1 cod -^v^-rtL;^^-Tit'ia«<7)®<i:'r4mj^tfo 

2 3 1 

^hK. ^^m^mm (VD \f=-)}y9kM^^ d) l O OMtPt':Jf+LTO. 1~ 

2 oMMU^y^-r^^t^s^t-t^. 2<7)^^\^^irM—w^nm<Dm^t 
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mm^m 

*ffl3t r M LT i± M V i; 3 - > ^> - 1; >- ^"tt ^ s ti r Lfc^ii-«^j5s 

[#fP« l]#IM2003-344180-t 
l#K^«2 ] #f?i 2 0 0 3 - 1 1 3 3 2 4 

mm ^ m^-t ^ f-^ ib(D^m 

. Rn\ mim±M (II) 19. JisBitS^lrftf 

-^istcj; iQm^^^^^^^-^^^a^'* (I) ^ mim±M (i i) 
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U;v#2 -^^°-7;v^^^^;^- 2-^^°-■7;v:^-^Jlf-;^^f-;^. (^3^) T^';;v 
(^^) T^^';;'^m2-^^°-7;v^^^dr•^f7-v;^JL•^;^^<7) T^i;jV;i^.^^ 

n^if'>;v-7V^5 F^<D^V^5 Fm^/-7- ; T^'Jn^hU;v. ^ n >^ 

ifcfi^ MtC}i^n^;^i^*S^$^^-C^>«:b^<> '?-c7)|^{i, ^^x^,co^?t Lv^^7■T- 
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u-^Vi^^y^ - (GPC) -t:-iteLfci^¥*ll^?-* (Mw) tm.m^^-M (Mn) 
«0jici3lt^tf^>'^^m^#^ (I) <^i5c¥J^33-^»li#t-tiJI5&t4'^v>75^ GPCciUJ^ 

Lfzm^. 5 0 0- 1, 0 0 0, ooo<Dmm^mt\.<. 5, ooo-so, 000 

;ifih (DM^m t {±^=Sr ^ > r U li' > 9 V ;vm^-&J {± . < ^ 3 V * ;v 

1^ y J; ;s ^ ^ ^ir^-fz i^mm colt L t $ tt^ 7 v * ;v 

3^ <^ 

-^Ji; L-Ci±. . • V > • ^ 5 ;vy -^^r ^ - ( J • Am. ^ 

Ch em. S o c. ) > 1 9 9 4^. 1 1 6^, 7 9 4 SM^Z^^^M ^ ^^^'^^"^ ^ 
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;V7'f V y^i^f'tm^^^^<^ ;-7^n^lx^:x-;vX (Macromolecul es) 

1 9 9 4^^ 2 7^. 7 2 2 8M^::^^^^^i^^-^^^~>l'^'ft:M^#'^^'^*^^* 

m^y^J^M^} (Atom Transfer Radical Polymer iz 
z t i o n : ATRF) m^^mfhfi^o 

LTt±^i]x.tfMa tyj aszewskie>. v^-^;^ -^^7 • T 
^ VtJ;^ • -^5^;vy^^7^^- (J. Am. Chem. Soc.) 19 9 5^, 117 
5 6 1 4M ; V^:2---'VX (Macromolecules) 1995 

7901M;"9"^^^^ (Science) 1996 ^^ 272^. 866H; 
W0 9 6/3 0 4 2 l^^m; W0 9 7/ 1 8 2 4 7 -f-^/^^ ; WO 9 8 / 0 1 4 8 0 -^<Z^ 
WO 9 8/4 0 4 1 Sawamoto?,, ^ n ^ :x - (Mac 

r;molecules) 1 9 9 5^, 2 8^. 1 7 2 1 K ; #M¥ 9 - 2 0 8 6 1 6 ^ 
;#M3p8-41117 ^^m.^-^^^if hfi^o 

#^¥4 - 1 3 2 7 0 6^-2r#tC^$^-CV^^ J: n f^^-^xi^yi\.^\\lim^m%Mmm^ 
L-Cfflv^T/^^^>5ie)^OS^#:W^^■^t. #PSBB 6 1 - 2 7 1 3 0 6 #J 
2 5 9 4 4 0 2 ^^irm. #PiBB 5 4 - 4 7 7 8 2 ^^irfRl^^^ ttTV^^ J; ^ ^^7mja J 

mB^-r^I ^(^k^-t:^ti-i^tc^fe*^>a^'>-7V-9v:^;;i' (=N-0-) 

2 6 6 1 v^^^^^'>^'^'*^^^2, 2. 5, 5-«m-l-^^ 
n'^--;v:fifv9v*;v#. ^)btt K n ^ V T 5 ^ o - h n ^ ~> "7 'J - 7 V :^ 

^#5^^- V-9v?57>'V'ft:^tJi: tr{±. Pl^i± § tL;fev^>&^ 2, 2, 6, 
627-^9p{-5^;V-l-tf/^<Vy->'V^^v9^^:*;^ (TEMPO) ^ 2,_ 2, 6, 6- 
7^ 1 -tf^iJi?^;V5^^v9v:^;V. 2, 2, 6, 6 -7- h 7 ^ f-;V- 4 - 

^i5.y_ 1 -li^ij S?-;V:^-^v9 2, 2, 5. 5 -X h 7 ^ ^^V- 1 - t n ij 

1, 1, 3, 3 h 9 2 V-l" F V 

- 9 )v'<Ditt> t) tc, liV^>';V(galvinoxyl) yV--7 i^* ;V^O^ 

ij^^j 1 9 V ?!7 ;v^^^ij 0 . 1 ~ 1 0 ■=& x^^o 

'yVij )V%&n i: LT M.^ (Djt^m ^^-f^fflt" ^ - t i]^X § M^Um^i^TX. 
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Ma c r omo 1 e c u 1 e s 1 9 9 5,2 8,2 9 9 3 ^^TV^;i> J: ^ IC. -7 

V ?t7 ;v if ^ y H° > h^ViJ ;v^^SiJ ^ -ft 19 ic. T^^o J;^^T;V3^'>T 



[0 0 0 5] 
Hbll 





^11. s 'J > ^' 9 V iJ ;v 

C6H5-CH2X. CsHs-C (H) (X) CHs. C6H5-C (X) (CH3) 2 
(f'/'L. ±0'fb^^4'. C6H5{i:-7 Xti:^*. Xiia-^*) 

Ri-C (H) (X) -C02R\ R^-C (CHs) (X) -C02R^ R^-C (H) ( 

X) -C (O) R\ R'-C (CHs) (X) -C (0) R\ 
(^4>. R'. R'{i7X«ll^Xi±^«i~2 o<^t;v^^v». tv-;v*> XtiTr^;^ 
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2 0 <^T;V^>'^^. T^)—}^i 



R^-C6H4- S O2X 

y^liTv )^^)^^. XitMm. Xt±3'>*) 

R^R^C (X) -R-^-R^-C (R') =CH2 (2) 
(^4.. R^ii7X«. R\ R^iiTK*. X{±. ^*^1~2 0Olffi(DT 

-C (O) 0- . -C (O) - {^Vm . Xiio-, m-, p_- 7 ^ 

kv>'^. R^iiMS^. ~2 0(7)2'jffi<7);g-«-ei4@J'J.±^^--7- 

Sm*R\ R5co*#:f!lJ; LTti, 7X#> 
— (2) -e^$tt;g). T;^^-''i^*^*'t-'5>^l 

XCH2C (0) O (CH2) nCH = CH2. HsCC 
CH = CH2. (HsC) 2C (X) C (O) O (CH2) nCH = CH2. 
CH3CH2C (H) (X) C (O) O (CH2) nCH = CH2. 
[0 0 0 6] 
[<b2l 



jif - ;v^, n - :7° n t; ^ V 7° 

^lfe>tL^o R* tR^iiMt^isv^-C 

(H) (X) C (O) O (CH2) n 




C02(CH2)nCH=CH2 



XCH2C (O) O (CH2) nO (CH2) .CH-CH2. HsCC (H) (X) C (O) 
O (CH2) nO (CH2) .CH = CH2. (HsC) 2C (X) C (O) O (CH2) nO ( 
CH2) .CH = CH2. CH3CH2C (H) (X) C (0) O (CH2) nO (CH2) mC 

H = CH2. 
[0 0 0 7] 

Hb3l 




C02(CH2)nO-(CH2)mCH=CH2 
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o, m, p-XCH.-CeH.- (CH.) „-CH = CH2 o Vrnt (X) - 

(X) -C6H4- (CH2) n-CH = CH2> o, m, p-CHsCHaC (H) ^x; 
C6H4- (CH2) n-CH = CH2. 

o m P-XCH2-C6H4- (CH2) n-0- (CH2) »-CH = CH2, o, m, p 
-'CH3C (H) (X) -C6H4- (CH2) n-0- (CH2) .-CH = CH2. o. m, 
P-CH3CH2C (H) (X) -C6H4- (CH2) n-0- (CH2) mCH-CH2. 
(±iB<7)^^t-:fcv^r. X«m*. 3lfi3'>*> nf±0~2 0<^^^. m(il~2 

o, m, p-XCH2-CeH4-0- (CH2) n-CH = CH2. o m ^^^^^'^h^^ 
H) (X) -C6H4-O- (CH2) n-CH = CH2. o, m, P-CH3CH2C ^H) 
(X) -C6H4-O- (CH2) n-CH = CH2, 

o m t-XCH2-C5H4-0- (CH2) „-0- (CH2) .-CH = CH2, o m 
, p-'cHsC (H) (X) -CaH4-0- (CH2) n-0- (C H2) C H = C H2. 
o, m, P-CH3CH2C (H) (X) -C6H4-O- (CH2) n-0- (CH2) .-C 

^(±£Si^tCioV>T. Xamm. Xi±3^m. nt±0~2 0CO^m. mJ±l~2 

0 (D^m 

(r3) _r7_c (r4) (X) -R'-R' (3) 
C^^- R\ R\ R'. R'^ XiiJiIBl'IWIC. R'li> "C (O) O- 

;^7^;vk) . -c (0) - > 0-, m-, p-y^=-yym^m^) 

Rummm^. x^mmm i ~ 2 o </) 2 m'^mm^-c 1 iiji).±<^^--r ;vit^^4: a a. c 

i_';^^^>'*t^^^^-/&tt<b$tLTV^^Ol:'. R«hLTC (O) 0»JJj-V>*^J 

^_^^^'y~y|fe^=^vsmb■r^^^*^>^-. R'tLxi±c (o) o*, c (o) ■7:n_- 
(3) (Dit^m^Mi^^^-^i^-^^^^^^^^ ^ ,,,, ^„ 

CH2 = CHCH2X. CH2 = C (CHs) CH2X. CH2 = CHC (H) (X) CH3 
CH2 = C (CHs) C (H) (X) CH3, CH2 = CHC (X) (CH3) 2. CH2-C 
HC (H) (X) C2H5. CH2 = CHC (H) (X) CH (CH3) 2 CH2 = CHC ( 
H) (X) CeH.. CH2 = CHC (H) (X) ^ H2 Ce H5. C H2 = C H C H2 C (H) 
(X) -C02R^ CH2 = CH (CH2) 2C (H) (X) -C02R^ CH2-CH (C 
H2T3C (H) (X) -C02R^ CH2 = CH (CH2) bC (H) (X) -C02R^ 
CH2 = CHCH2C (H) (X) -C6H5. CH2 = CH (CH2) 2C (H) (X) -Ce 
Hb CH2 = CH (CH2) sC (H) (X) -GeHs, 

ni-, p-CH2 = CH- (CH2) „-C6H4-S02X. o-, m-. p-CH2 
= CH— (CH2) n-0-C6H4— S O2X. 
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2 



R'^R^C (X) -R«-R'-C (H) (R3) CHa- [S i (R^°) 2-b (Y) bO] i- 

S i (R^M 3-a (Y) a (4) 

(^^^. R^ R\ R^ R^ r^ xii±iBtiiw]c. r'\ r^m±. v^-rjx^Fc^yi 

~2 oot;v:^;v*. R«6~2 0<7)TU-;V^. «^7~2 0j75T7;V^;Vp>^X 
{i (R' ) sSiO- (R' {±R«1~2 0(7?1^<^M»«»-^'*^-^^ 

iv^o Y(i7Xm^X{±tn7X^«»^^L, Y7&^~2^®Jii.Ji»i-^^^^tLib(iR--;C-J 
o-r^>j:<. S4^oTV>T'J) J:v>o a i± 1 , 2Xt±3^. t/^, b t± 0 , 1 X(± 2 ^7I^■r 
l {± 0 ~ 1 9 OM^-C^S o /c/f L> a+ 1 b^i-e^;2,^i:*?i^-r^'^)<7)^:-r^o 

-i^^ (4) (7)e^%^*#6*)i::f«^i-^^^^«\ 

XCH2C (O) O (CH2) nS i (OCHs) 3. CH3C (H) (X)_ C (O) O (CH 
^) „S i (OCHs) 3. (CH3) 2C (X) C (O) O (CH2) nS x (OCH3) 3. X 
CH2C (O) O (CH2) nS i (CHs) (OCH3) 2, CHsC (H) (X) C (O) 

0 (CH2) nS i (CH3) (OCHs) 2. (CHs) 2C (X) C (O) O (CH2) nS 

1 (CHs) (OCHs) 2s r^^^m.^ 
(±Ifl<7)^^lci3V^T. Xit^m. 3"^*^ n(±0~2 0OK^) ^ , 

XCH2C (O) O (CH.) „0 (CH2) .S i (Of^s) 3 HsCC (H) (X) C ( 
O) O (CH2) nO (CH2) .S i (OCHs) 3. (HsC) 2C (X) C (O) O (CH 
2) nO (CH2) .S i (OCHs) s, CHSCH2C (H) (X) C (O 0 (CH2) nO 
(CH2) 0.S i (OCHs) s. XCH2C (O) O (CH2) nO (CH2) .S 1 CHs 
(OCHs) 2, HsCC (H) (X) C (O) O (CH2) nO (CH2) »-S i (CHs) 
(OCHs) 2. (HsC) 2C (X) C (O) O (CH2) nO (CH2) .-S 1 (CHs) 
(OCHs) 2. CH3CH2C (H) (X) C (O) O (CH2) nO (CH2) .-S 1 (C 

^(ilB^^^^ivW. Xii^m. a-^*^ ntiO~2 0<^«m> m{±l~2 0<^ 

o, m. P-XCH2-C6H4- (CH2) 2S i (OCHs) s. o, m, P " C H s C (H 
) (X) -C6H4- (CH2) 2S i (OCHs) 3. o, m, P-CHSCH2C (H) (X 
) -C6H4- (CH2) 2S i (OCHs) 3. o. m, P-XCH2-C6H4- (CH2) 3 
Si (OCHs) 3. o, m, p-CHsC (H) (X) " - (C H2) s S 1 (O C 

Ha) s, o, m, P-CH3CH2C (H) (X) " Ce H4 - (C H2) s S 1 (0 C Hs) s 
. o, m, P-XCH2-C6H4- (CH2) 2-0- (CH2) sS 1 (OCHs) s. o 
xn, p-CHsC (H) (X) -CeH4- (CH2) 2-O- (C H2) 3 S 1 (O C Hs) a 
, o, m, P-CH3CH2C (H) (X) -C6H4- (CH2) 2-0- (CH2) aS 1 ( 
OCHs) a. o, m, p - X C H2 - Ce H4 - 0 - (CH2) sS i (OCHs) s. o, m 
p-CHsC (H) (X) -C6H4-O- (CH2) 3S i (OCHs) 3. o, m, p- 
CHSCH2C (H) (X) -C6H4-O- (CH2) 3-S i (OCHs) 3. o. m, p- 
XCH2-C6H4-O- (CH2) 2-0- (CH2) a-S i (OCHa) 3> o m, p- 
CHsC (H) (X) -C6H4-O- (CH2) 2-0- (CH2) sS i (OCHs) s. o 
, m, p-CHaCH2C (H) (X) -C6H4-O- (CH2) 2-O- (CH2) aS 1 ( 
OCHs) 3. 
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(R^l) 3-a (Y) aS i- [OS i (Ri°) 2-b (Y) b] 1 - C H2 " C (H) (R3) - 

r7-C (R'^) (X) -R^-R^ (5) 
(^4.. R\ rK RK R\ R'. R'°^ a. b. U X. Yi±-hBB^^IWIt) 

(CHsO) 3S iCH2CH2C (H) (X)C6H5. (C Hs O 2 (C Hs) S i C H2 C 
H2C (H) (X) CeH5. (CH3O) 3S i (CH2) 2C (H) X) -C02R ( 
CH3O) 2 (CHs) S i (CH2) 2C (H) (X) -C02R^ (CH3O) 3 S i C 
H2) 3C (H) (X) -C02R\ (CH3O) 2 (CH3) S i (CH2) 3C (H) (X 
) -C02R\ (CH3O) 3S i (CH2) 4C (H) (X) -C02R^ (CH3O) 2 ( 
CH3) Si (CH2)4C (H) (X) -C02R^ (CH30)3Si CH2)9C (H 
) (X) -C02R\ (CH3O) 2 (CH3) S i (CH2) 9C (H) (X) -CO2R 
. (CH3O) 3S i (CH2) 3C (H) (X) -C6H5, (CH3O) 2 (CHs) S i ( 
CH2) 3C (H) (X) -CeHs. (CH3O) 3S i (CH2) 4C (H) (X) -CeHs 
. (CH3O) 2 (CH3) S i (CH2) 4C (H) (X) -CeHs. 

HO- (CH2) m-OC (O) C (H) (RO (X) 

H2N- (CH2) 3.-OC (0) C (H) (R^) (X) . „ 
[0 0 0 8] 



jj> (CH2)n O— 

R 



[0 0 0 9] 
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o,in,p-X — CH2 — C6H4— CH2 X 

CH3 CH3 CH3 CH3 

o,m,p-X— CH-C6H4-CH— X o,m,p- X— C-C6H4— C X 

CH3 CH3 

H H CH3 CH3 
X-C— (CHa)— C X X-C-{CH2)n-C X 

C02R C02R C02R C02R 

H H CH3 CH3 

X-C-(CH2)n-C X X-C-(CH2)n-C X 

COR COR COR COR 

CH3 CH3 

X-CH2-C-CH2-X X-CH-C-CH-X X-C— C-C-X 
O CH3O CH3 CH3O CH3 



CeHg CsHg 
X-CH-(CH2)n-CH-X 

10010] 
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me] 

O O 

il II 
X— CH2-C-0-{CH2)n-0-C-CH2-X 



CH3O O CH3 

X— CH-C-0-{CH2)n-0-C-CH— X 

CH3 O O CH3 

1 il II I 
X— C— C-0-(CH2)n-0-C-C X 

1 I 
CH3 

(ic^f. mil - 2 o<Dm.m.._ mmm. mm. ^rc:u^om) 

CH3 CHs 
X-CH,-C-C-CH.-X 1 

o o 

CH3 CHs 

CHs O O CHa 

O O 

li li 
o,m,p- X— CH2-C-O-C6H4~0— C— CH2-X 

CH3 O O CH3 

o,m,p- X — CH-C-O-C6H4-O-C-CH— X 

CH3 O O CH3 
o.m.p- X— C C-O-C6H4-O-C-C X 

CHs CH3 
o,m,p- X — SO2-C6H4-SO2-X 
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^-v: 12/ 



o (pph3) 3) ^)W^:L-c$f^-e*&o )\^y^=-^ Mt^m-^mM^\^'cm^-^^^^^ 

(FeC I2 (PPhs) 2) . 2ffi(7)--7y;K^ti^;^>'J7^- 
(NiCl2 (PPhs) 2) . 2ffi<7):^-7^;vc7)if;^ h 

(NiBr2 (PBua) 2) "fe^ «i:L-C$fig-e^^o 

;l'mi-i:l^»<^WW,^^'^tBi~^t*'^^*^ (Macromolecules 199 
9 , 3 2, 2 8 7 2 #M) o 

jJrr f y ;V^m^#^m^-r^^-^ti. #^¥3 - 1 4 0 6 #^^¥4 - 5 

5 4 4 4^<2rfli. #§§¥6 - 2 1 1 9 2 2 -^^Er^^t^P^^ ttTV^^o L L ^ 76^ tt 

J^J.T ^ tL ^ 1 ^ o 
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^-v: 13/ 



- [S i (R^°) 2-b (Y) bO] 1-S i (R^O 3-a (Y) a (1) 

k«m7~2 0<^T^;V^7V*> (R' ) sSiO- (R' iiR«l~2 0 

t:4^tLSVii-;V*Vvnifv^.^.T^L. R^«Xi±R^^^^^2»-h^?^-t^ i: 5^ 

hi±m-x-^^xi>x<. ^=fcoTv>-c^)iv^o Yt±7Km«X{±lra7K^ftf 14^*^1-^ y 
7&^~2'flJai._L:^¥ft1-^ t ^^tL^tilSJ— C-^oT'fe J; <. M'&o-rv^-c^i iv^o a«l, 2 
. Xt±3=^. btiO, 1, Xt±2*^1-o UiO~l 9 ;|> o fzfzL. a 

-Si (R^M 3-a (Y) a (7) .=c^~— s-^^^ 

SliO^jO hU^ h^v-ttg*) «211<75^)CO i 0 

(A- a) 9y*;vm'a-l^J:'9e^^^M^#^^^-r^^t^. f!l^{iTlfiO-|^^ (8 

H2C = C (R^*) -R''-R''-C (R^') =CH2 (8) 
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/^-v : 14/ 



^^-SJS:> ^ ^ ^ iipjf ^ ^ -7 - <^ ^J^^^^^T > ^ 2 <7) ^ y - 1 L T 

(A-c) KiStt01^v>R«-^Nnr>'^^=Sr/I'^^^< t'fc iW-t-^ii^^v^fi^f 
-^llx-ffT U ;v h V -f^^^il^ T >; ;v > ^ ^ -5^;vi^^(75«li<7) J: ^ 5&T;V'^-;^^=^r:i■ 
(A-d) R)^>i•40lSv>^«-/^^y>^^^/^^^^< l«1-^tf"^^f;^f ^r^^ 

M-C- (R^') (R^') -R'°-C (R^') =CH2 (9) 

3?.{±-7^-;V»*^-t-o R20{itt^#t^. 0<7)2{a5co«*=Sr;3^L. 1 

'(aJiJ._h<^J^-7-^H^^=^^A."^'^^'^'^>"t^'° MM±T;V:* Xi±4mT>^ 

Ri\ Ri^fT^m^R^^I*^: LTii. -C02R> -C (O) r:S:C>'- C N<^«^^*-r^ 
(A-e) KJS'I4<^l«v^^«-/^^^~>|g^=^^^'^*< ^: ^ l li^f ^ H 

-^Jxtf-I^^ (1 0) (1 1) tz^^tL^ J:a5&T;v^^;v^%*i-S:t^^/T 

H2C = C (R^^) -R'^-O-M^ (10) 
(^^. Ri\ M-^ti±fat'|WlDo r2M±^*^1~2 0O2ffi<^*«-t?11@J2J^-t<^^ 

H2C = C (R^') -R2'-C (O) (11) 
(^4.. Ri\ MM±±lSl3|WjCo R22t±a«l§^. X«*^l~2 0<^2iafiO«* 

(A-g) K<DJ:^ ^r^^^'f'^ffl?*. MbT V ;vco J: ^ >fe T;v^- 
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^-5;: 15/ 



(A-h) TV ;V-f V~>T^-^- h^COT;^^--;^*^*^ Vi>T:f«- Vit^m^kKf^^^ 
^l§13g-cii (A- a) . (A-b) 9 ^^T;v^^^vS^:«A1-^:^fei^^^D^^^^iS 

^Jg#l#^MiK ^: L T / -7 - =^ 7 V * ^ :i t (Jl^^Si) 7 'J ij ;v^^ 

^E^#^fflv^^(7)^s^t H/>o tW^S^^J^ (A-f) o^i*75^$?>t^ 

-WC^ (12) T-^$:}x^<b^t;75^^^JAi^^^^^o 

H- [S i (R^°) 2-b (Y) bO] l-S i (R^M 3-a (Y) a (1 2) 

k«i^7~2 ooTv;v^;v*> Xii (R' ) sS i O- (R' {±^*mi-2 0 

^ V^^VT^fV^/ni^vS^^L. Ri0Xt±R"^^~2 |. 

7&s2>(imji#^£i-^ #^tL^>{±|WI-T-^oT'^> J; < . ^'^oTV^T'fe iv^o a {± 1 , 2 
,X{±3=^> ^f^^ btiO, l,Xf±2*^i-o 1 {±0- 1 90^mt?*^o fcfib. a 

itL^ n Kn v-^ ^^h^tjcoff-e^. (13) 

H-S i (R^M 3-a (Y) a (1 3) 
(^njn. R^\ Y. a iiBuiatClWIi:) 

^^y;v3_;v, T;v7"tiP\ ^ > ; e^-^ ; (0) - 

V H^- ;v T- h 9 ^ ^ -> n ^ -9- yfi^^T^^^^tf o a m\.^m'i>x^\<^tm^(Dm ^ l 

Xii, RhCl (PPh3)3, RhCls, RuCls. IrCls, FeCls, AlCl 
3 P dC I2 • H2O, N i C I2, T i C U^T^^^tf ^tt;|,o 
(B) W (A-g) ~ (A-j) <^;^-ffitrffiv>^. im.m^'pt^^^^^'^'M-^^'^- 

(B-a) H'^;vm*^#*'^^-t-^^ic. f!lx.}^Tia<7)-|^^ (1 

H2C = C (R^*) -R''-R''-OH (14) 
(^4". R'\ R''. R^^li±IBt^|WlC) 
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: 16/ 



^(B - b ) U e> V* i (9 i^RJSoM 

(B-c) '^x.{f#W¥5 - 2 6 2 8 0 8-^<ZrSi^^^^^^S7Icm*^^*°^J^^^^^' 
J; -5 )5;7Xm»^^*M#fi/^'J =^ #» icffi v^T - =1: -7 v ;vm^ $ -li: ^ 

°(B- d) m^imm^Q- 23991 2^^ij$R. #ii¥8 - 28331 o^^m^^^^ 

°(B-e) f!lll^#PfW6- 116 3 1 2 -f-l>$l^i::^ ^ J: 9 T ;V 3 - ;vM=^»J 
(B - f ) m^imm^4.- 13270 6-^<2r«ll?l::^^tL^ J: 9 *:^fet:% 

(B-g) RJS14(7)^^v>R*-^^^^-y|g^=^i^->fc< i:^ 1 «-r ^ 

M^C- (R^') (R'') -R'^-OH (1 5) 

(^^. R'\ R2°{±±iat^i^i:) 

Ri8^ Ri9<7)«:f.i®:3I*i LXii. -CO2R, -C (O) RRZ/-CN<Dmik^^^^ 
(B-h) RjSttcoi«v^R*-/Nn^^y|^^*/l^^^^< t ^> l1Bl^i-^H:^;vm«^#t-. 

(B- i) KJ^^'\±(Dm^^Rm-^^^^'>^^^'>^'^^ < 1 Wi-^t^-JV-mm^frt^. 
fijx.{f-l^^ (16) ^;i>vM± (17) J:^^^7Xm***i-*^^'>T-:t>' 
HO-R^^-O-M" (16) 

(^pf. R2i:s.iJ'^MMimiai^iw]c) 

HO-R^'-C (O) (1 7) 

(^Pi^. R2 2;5_yfMnilfilStClW]C) 

H2C = C (R^^) -R'^-OH (1 8) 

\^^^;zt^^h. 1 o-^yr^y~}^. 5-^^^y~}^^ TV;vT;v3-;v<^j: d >^^t 

:$:^B^-t:i± (B - a ) ~ (B - e ) (B - j ) C7) J: ^ )&7Xm^^SAi-^^fet^^^n 

Lv^o M^^^i ^^^Iz-t-^^^^r^^^ (B-b) o^-^^^^^^ Lv^o 

;Hi:^!f^ =^ TMm . mm^mmw^mm t u 1 ^ ^ - =sr -7 v * j ^ J 
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y<--J: 17/ 



°(C) <;o^-ffiT:'ffiv>;i,-^^^i::m^i4<7)T;v^^;v£h^^«t4^/V;^^^#-*»-:^'ft^ 

5^i:J^Vv;v?ni.';v (^^) J: ^ Tia-fl^^ (19) -e^-T 

H2C = C (R'^) -R^^-R'^- [S i (R'°) 2-b (Y) bO] i-S i (R^M 3-a ( 
Y ) (19) 

R^° R" R^^ R'^ a. b. ItiJifBmwiCo R^^l>i. lt«^^^ X 
li^mk 1 ~ 2 0 <7) 2 1 liim±<7)^- r;^^^=tr^^T»v^-C ^> J; v^o /^/c L 

a + 1 b ^ 1 -^^^^ t '^'M&'t^ ii(Dti-^o ) 



M^C- (R^^) (R^') -R'*-C (H) (R^^) -CH2- [S i (R^°) 2-b (Y) b 

Ri8^ R^^ff^m^m-^mthxit. -C02R. -c (o) RRn-c-^(Dm^^^ir& 

«mim±n{ii)» -r^-h-x^ 
mim^Mtx^xki. m^m.mt^f^^£^^*^^ mj-^^y pep-s tt-^j^^ 
? AO- 2 3 (jy.jiv^TtL^.ms^i:xmm) ^<7)^:t^-T-;v»imjt^y ; I r g a 

f oVsS Irgaf OS168, Irgaf osP-EPQ (Ja^iv^-flx^) • 

2 6_.:;_t-:7^f-;v-4-^f-;v-7 3.7-;^. 2, e - v- t --7^-^;v- 4 -:^^;v 

ivy^iTs (4-:^-^;v-6- t-y^;v7^/-;v) . 2, 2' (4- 
Tw.;v_6- t-:/f-^^:7xy-;v) . 4, 4' -yf-^Jx^^ex (3-^f-;v-6-t 
_:/^;v7a.y-;v) > 4, 4' -f-^if^ (3 6 - t -7^^^;v-7^y 

ijl'-^V>^''V:3-;v-i£;^- [3- (3- t-:^^;v-5-^f-;v-4liFn^>^7^ 
7°nt":t^>-M > 1, 6 — .^^yV-^-^^-^:^ [3- (3, 5-v-t-7 
^,v_4_K FD^~>:7^::^;v) •:/nt:^^>-h] . 2, 4-H;^- (n-^^f-;v^^ 
) -6- (4-liFo^v-3. t--7'f-;VT-Vy) -1, 3, 
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^--J : 18/ 



[3- (3, 5 - v- t --7'^-^^- 4 - t Kn^p^/ 
:fU}£^^-^-Y] . 2, 2-^^-v:^^l->'H^;^ [3- (3, S-^-^-t" 
4 _t; Kndrv7^-;v) :fnti^;^-M ^ - (3, 5-v 

_t_y^;v-4-t Fn^v-^^^JV) ^nii°:r:^-h> N, N' -^^^^^uy^ 
^(3^ 5_c?_ t -y^;v-4 Fn^v-li Fn>/>-j--7 5 K) 3, 5-v-t 
4 - ti Kn^v-^v^/^V^ * h 1, 3, 5 

) ^>-if>-. tf:^ (3, 5-v- t-r'^;v-4-iiFn^v-<ye^';v*;^.i.>m-:^f-^v 

) 5!;;V~>'!7A. VV^- (3, 5->>'-t--/^;V-4-t:Fo^v-<>v;V) ^V;>T 
2 [ (^J-^'^^V^rt) o-^l^V^-^l^> N, N' - X L 

3_ (3' gL^:/- t -y^^v- 4 Fndrv^:n^;v) 7'nt:^-;v] t:F-7v^'. 
hvx (2 4 -V- t 7;tX77^h^ 2- (5-^^;v-2-ii 
Fnc3rv7'i-;v) ^>'yh y Tv'-;v^ 2- [2 Fn^rv- 3 , U, « 

-VP? •7^-;V] - 2 H--^>y^> V Ty-;V. 2- (3, 5-v-t- 

2 -t: Fni^v7^-;v) -OV" h 'J 7^-^^, 2- ( 3 - t - ■7^^;V- 5 - ^ 
2 -li Fn^v'7^-;v) - 5 nn^^V'h Ty'-;^> 2- (3, 5-v- 
t_:7'^;v-2-t Fnii^i/-7ai-;v) - 5 - n n-o-V h 1; T v*-;v. 2- (3, 5 
t-T5;V-2-li Fni^v'-7^-;V) -<>V^hUTy-;V. 2- (2' -tFn 
^,^_5' _ t -p3-^-^;v7^-;v) u Ty-;v. ^^;v-3- [3-t-7; 

^;u-5- (2H--^>V->UTy-;V-2-^;V) -4-ii Fn^v7a.^;v] H 

(^^*l^3 0 0) 2:<^li-^Ji^. H Fndrv-7^-;v 
^yv-yVTV-)vmm^. 2- (3, 5--^--t--^^;v-4-t Fn^v-<>v;v) 
_2-n-y-?-;vvo>-mii;=^ (1, 2, 2, 6, 6--^:^^^^^v-4-ii-^i;-:^Jv) 
, 2, 4-v- t-7^^-^>'v:7a:-;u-3. 5-y-t-r^;v-4-iiFn^v-?>'y^ 

Sp_N. /^7^y^NS-5. y^7-7^NS-6. y^7-y^NS-30. y "7 y 
^ 3 0 0 /^^y^DAR (mJlV>i^l^%^!*]ifm^:^Xllm) 

Tx?^;y^y AO-3 0. T7-:*X^y A O - 4 0 . T ^ ^ AO-50. 
TT^-:^y^y AO-6 0. TT**;^^-r AO-6 1 6. T-T*:^^-/ AO-635 

rr^^^S^y' AO- 6 5 8. 77-*;^^^ AO-8 0, T-T'^^^^y' 
' T-r*:^^'^ AO- 1 8, TT-'^X^y 3 2 8 , TT^^:^X^y AO-37(m± 

l^-rft^mmitumm) . irganox- 2 4 5. i Rganox-2 5 9. i rga 

NOX- 5 6 5, IRGANOX-1 0 1 0. I R G AN O X - 1 0 2 4 . IRGANO 
X- 1 0 3 5. I RGANOX- 1 0 7 6. I R G AN O X - 1 0 8 1 . IRGANOX 
- 1 0 9 8. I RGANOX- 1 2 2 2 . I R G A N O X - 1 3 3 0 . IRGANOX- 
1 4 2 5WL (J2J.±V^T tL^) ^^-^^ • X^v-y;^^ -I" • ^< . S um 1 1 i z e 

rGM. SumilizerGA-80 m±v.-f ^^M£:£^b^^) ^^^^lI^T^i 
i ^ t:: PI^ ^ tL ;?> 'J) <^ -C {± o 

JSSoS^tiLt^J^Ji. Ht'^M^ij (III) ™?'?;f5t 

V > n - ;v -y-< > y^- h , h v V ^' V =^ - ;v V > y^- 
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: 19/ 



>fc^-T-^m¥i^^i^S5 0 0 - 1 5 0 0 0 (75E^#-e2b^^:S-^^M^iJJ±. -^Sn-f^ - 

JilB-e]S^^nTffl^J<^SiW^^*fi^ 5 0 0 - 1 5 0 0 0 ^ Lfc^. J b < i| 8 
0 0 - 1 0 0 0 OT?*^, j:^)*?tL<ttl 0 0 0-8 0 0 OT'^^o 

{±^^iJ^kil#M^«ffl^-ri«Tam^m^fi (U S P 4 4 1 4 3 7 0 ^^^^BH 5 9 - 6 
2 0 l^'&m. #-5^¥5 - 5 8 0 0 5-^^ir#!i. 1 - 3 1 3 5 2 2^^^m. USP 5 

0 10 16 6) ICT'f^^^iT^^Ttid. :$:^§g(7)afi^]tctij;t9§ft bv^o -^c^^U i: LTt±# 
tC|5a^$tL'^^V^>0^ (^) m<7)ARUF0N UP- 1 0 0 0. UP- 1 0 2 0 

UP-1 1 1 0^^. v3>V^^4^°U-7- (5^) SOJDX-P 1 0 0 0. JDX-P 

\ 0 1 0 J Dx-p 1 0 2 o^^^-^if^^-L^o mm. m(D^mmt ltu 
-^^^pj-^^ijt LT{±. mim±. wm^^^mm'^m''^^ * 

#/^Ba4 5 - 3 6 3 1 9^. #<2^BH 4 6 - 1 2 1 5 4-^, #^BS 4 9 - 3 2 6 7 3^ 
5 0 - 1 5 6 5 9 9^. #iBBS 5 1 - 7 3 5 6 1^. #P3BS 5 4 - 6 0 9 6 
5 - 8 2 1 2 3-^. #Pj3BS 5 5 - 1 2 3 6 2 0 ^> #PflHH 5 5 - 1 2 5 1 2 1"^ 
f^^^^^gg 5 - 1 3 1 0 2 2^. #r^^Ba 5 5 - 1 3 5 1 3 5 #ilHS 5 5 - 1 3 7 1 2 

_ j^26 _ Q _ 
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20/ 



7Km&^mr^BtV^^^o R^'a^m^imtLXii. -CH (CH3) -^^3-. "CH 

-CH2-, -C (CH3) 2-CH2-. -CH2CH2CH2CH2-^>0>*^ttJ>tL^ 

^mitx-^^,^.^m^\:mi^mm^j:m^^^ii^^-^^^^'^^^^^ -ch (chs) -ch2- 

MUX 5 -8 0 0 nmm. t l < ti i o ~ e o o mstis. ^ ^ $ l < t± i o - 5 o 
rn-^i* (IV) t>i'^*$^-c^> iv^o ^, , ^ 

7h°V ^^iyTJV^\yy?hm^i¥ ( I V) <^:53-^IIJ±. : 

_ j^26 _ Q _ 

3 ~ 6 2 ^O^^k7X«S7)^~$f t L < . 3 4 <7)Rjt 

7X«^^^^#^^*?^ l^V^o R26<7)^#:^iJi:LTt±. -CH (CHa) -CH (C 

2m) -CH2-. -C (CH3) 2-CH2-. -CH2CH2CH2CH2-«^^^ttJ.tt^ 

ttk4[:tr^;5,.6;^^«liitK^^lfc1±^##-^^§^*.'^«^^^> -CH (CHs) -CH2 

%f)^^^Cr)i^^u>w^n^i^ (IV) i±. mM^^x^^x^'j^^'^x^<^x^ X <. h 

a0>fe'f^«'14=^#^-'^>^®<i^^<^^^''*^'^^-^^^^^'^^'^'^^ -CH (CHs) -C 
Mt'«8 0S^%m±^«1-^-^'^"'*^*^^'° _ , , ^*n^*, - 

- [S i (R^°) b (Y) 2-bO] l-S i (R^^) 3-a (Y) a (l) 

Ri° R^M± v^-f^^*^^**^! ~ 2 0<^T;v^;^*^ ^*SA6 ~ 2 0 (^Ti; - 
k«m7~2 oi)T9;v^;v^, Xti (R' ) sSiO- (R' ii^*mi~2 0 
Olk<7)i>fh7X**tr^oT. 31@1<^R' i±IWI—t:^^oT^f> J:<. iv^) 
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^-v: 21/ 



+ 1 b ^ 1 -^^^^ - t ^m)SL-t^i><^^1r^o \ 

a + S b ) 1 ~ 5 IScolalllWt Lv>o 3!]n7K^»^-^7m*^^^S5« v U 2 

^ ?f^^i- ^ ^ 1 « J':i>±-e^ s v n ^ ^^^m i "9 mi§ § tt/c ^ ^ 

-Si (R^M 3-a (Y) a (7) 

3m<Di,(D (-fllx-i^h';^ h^v'tt^*) «2j@<^'f>c7? (fSxlfv^ ^^vWtg») i "9 

»l4->v;v*{±> *°ij:e-^vT;v^v>m«^# (iv) i^i^^/c i9¥i^LT/>^^ < 
i^vT;v^vy^.m^# (IV) i^^4>t^^ttL^ls«14vV;v^of^^^Ui@*vit::'& 

:^^vT;v^ V^mm-a-fr (IV) <7)mTO^T-fi (Mn) ^: LTt±#t::Pia^^^-f 

-i^s^rti 500-100, 00 o^otSlll-^^^^^t^J;v>^-^ m^#o*i[«^®«<^ 

3^A?f'14cD.^.i^?>. 2. 0 0 0-6 0, 0 0 0(7)^H:*^$ftb<. 5, 0 0 0-300 
0 0<Dmm^^^^ntL^^-o 4>i3:$:§§0^t'i3V^T. *° V :t ^ T V (I^V 
) mmi^^^A^i^ ^^;V/>°-5-3i-v3 >^n-7b^'9-7'f- (GPC) i 0 -i^ 'J 

x^v>}^#t?^j6/cm-e^-2>o tfzimii^m^tmfDwrfom.^.-^^^^ ^^m^^ (m 

w/Mn) ti/h$v^^O^^Mt L<. 0*b<til. 6J^l.TT-*;?.o 

i: L/c«*KlS:fr'^Ol5>6N #WBH 6 1 - 1 9 7 6 3 1 ^'^m. 6 1 - 2 15 6 

2 2 ^<ZrfR. #ISBH 6 1 - 2 1 5 6 2 3 -f-^m^gLO^^^PflHS 6 1 - 2 1 8 6 3 2 ^mi^K 

MTr^^^i^^'^^y^ y/'T)\y<^mm. #^bb4 6-2725 o^<^m.W!^<^m 5 

9 - 1 5 3 3 6^1&fli^^CfJ^$:}^;g.m^^«~>7><bl|#|*«, #|g¥ 1 0 - 2 7 3 5 
1 2-^<2rSlt'^J^^tL;g,>J^°i; 7*;5^-7T-^f >'m:d>^5&^S^»=S:^v^/i:^>&^t::J: ^^^^ - 
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_y _T5 y 7°nii;vy ^;v-7y ^ - y 5 y ;i/ h ^ > ^ 

V 7 ^-^coT ^ y »^*~> ^ ; 7 - y 7° h 7° n If ;v h ^; y h ^^'^-^ ^-^^^r 7 
-fu tf ;w y •^;v>>-y b ^ v 9 ^^oy ;v:^ 7° h v -7 ; r - ^ v 
Fi^^v-/ntr;Vh Vy h^vv7>'. 2- (3, 4 vv^ n^:^^ v;V) 

^ j^->v7>«^(^^'3^°^vv7>a ; tf-;vbU^h^vv-7>. 7-y vn^ 
;v:t-i^vynii°;vhijy h^'>v9>. 7 -r^ V ;v:e-^->yn e;vy f-;vvy 
,^ 9 tf ^ ;vM^I&^0^^* ^> 9 ; 7 - ^ ^ ° ^ ^ ^ ^ ^-^^ 

(7)^*11^^^ 9 ; ^ _ ^ y V 7 - h 1.° ;v V ^ >• ^ v ^ ^ ^\ ^ 7 ^ 

Ji).Ji<:o^-&0 4'-C\ ^«^RS7&-'«J^fi*)l'mtf*:e>>?>. (F) <D-^m. (G) £ 

:^^^>T;v^v>^a^# (IV) c7)j$ffl*i±> H-^;v^a^{* (I) lOOM-mm 

IC^LT. 0 - 1 0 0 0m*f^<^fEH«^b<^ 0. l~ 1 0 0 0m»^<^5H^i'9 



fi'n"^ (V) >> 

. ^ {i\ _hi^ L fz r-i^ati 9 V u - ^ v * ;vm^#) ^ mn 7 

e^;vms^# (I) r^. mmm^it (v) . ^'^^'Z^i^^^fl^^^^*'!: 

(y^) T^' U ;mT;vi^^;va^;^r;v^fi^# (a) <7)^^il{i, (III) ( 

IV) m^t<Dmm±. mmifDm.^.^^^^ m^mi<z (^) ^*mi ~8(^t;v^;v^^ 
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3) : 



[0 0 1 il 



R 



26 



CHo-C 



COOR^^ 



-^;v^ ;^xTi;;va. H^-7a.-;v*^coM«i ~2 0(7)T;^^;^^^*Ws-^^'"^■ 
i;|,o (2 3) o#»#Wt?a$^^^-^-^-ttiiia«'^''^'^<> ^^^-^ 

y-;v ^^Vv;vm7-v';v> v;vm'i'>7-'^^>'^^ ^ ^ u ;vm:7 u ^^^^ 

(a) (7)^^iSji. ^«e^,tciax(±2«mJicoT^ V;vmT;v^;v-:i^^^;v#ft 

{±\|iE# 2005-3015148 
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^-y : 24/ 



^ V - h T5 / ^-^^Vt'-^^^-^^^^*^^^ ' ^^V^^V 

> T ^ 'J 1^- > ^ *° V ^ ^ vor^f- V ^ ^ ^ V 1^- > ^<D^^ y^^^ts^ 

«;&^-5 0 0 - 1 0 0, 0 0 0(D^<D^mm'^m-c^^o ^mm(D (a) ^^■e*;?.^'^-^ 
f±^I<k!l^<^#t^#'l4^^ itWc^ni^^* 3,0 0 0 &.±-^m t L < . 5 , 0 0 0 i^i.Ji^^ 

^( a ) {i > ^ ;vm^J':i.^1^<^ 9 V i^a x. if. Mt^P ^ ttfc if- 

Kmm^'yv )i'&imx-tz>i^mi<'i±m.^<^if'(^^^^^^^^ mx.ii. (h) 

^M1■4vU;^^^*A-ra^f£> (I) t L T ^ ;v * 7" h » ^: KSttt tfe» ( 

i/V;v^J^m. JiJ.TA»J;v^^) ^^^-f^-fb^i^ T ^ V ;vm) c7?i^;£T. T^^^; 

v^^) ^^-fMY.%m (#!)£{f^VvT:t-^->»fc-S i (OCH3) sS^^t-^^b^^ 

L-r*m^§-^*:^-&^^^^it^^tL;i,^^ #t'C:tL?, iriJa^^^tt;!, '^>(?)-e{±'&v^o 

(I) Isk'^A^S.tJ'^A' ^cT^I^Jt LTi4> tt^O^Oll.;?'-'^*?-^^^^^^^^ f!Jx.(i\ A 
^fcLTT5 7^. 7Xm». *;V>K>m*«r> A' ^i: LT-T V i-T^-^- h»^:^lf ^ - 
fc^-^-t- § o t /cSlJco-15a t LT. #i3B8 5 4 - 3 6 3 9 5 -^<&f&^#ii¥ 0 1-272 
fi 5 4-^^$R^ #li¥0 2 - 2 1 4 7 5 9 -^<2rfftt^lS«$ ^"^^^^ ^ A^tLTti 

T?;vl A' ^^L-c{i7X*^bv'V;v» (H-S i) ^M^^)iifx%^. 
V I I IJ^^^^^^^^^^I^"^^ Knv'iJ MbKJSt-J; A&i: A' »t4M^L^^ 

°(j) ia«(^m'a-'r4:^l&^n#t'^t«tt'>u;v*=tr^i-^^b^%^:L-ca. -IS:^ (2 4 
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CH2 = C (R^^) COOR'' [S i (R^^) 2-b (Y) bO] iS i (R^^) s-aYa (2 4 

i±ms.ximm<DRmwL 1-20 <DW:mi> l < ti#«m^ 1 m<Dy^m&Jni > v ^^1-* ^ 

i/n^v^^^fbSJftL;2)^=lr^i-o Y, a, b. iWia^ R 1:^° ) 
1£^(2 5) 

CH2 = C (R2«) - [Si (R'') 2-b (Y) bO] iS 1 (R"') 3-aYa (25) 
{^^R^\ R'^ Y, a, b, UiHuIStlWICo ) 

(a) t'#^$tL;5>^mi4vV;v*c7)a«ti> ^Jilc 1 ~ 3 ^(T^^jEii^^T 

(I) 1 0 OMfRl^ML-c. (V) >&--3~3 0 OSmtBT-^^ 

<<«^I4mi^ (VI) >> ^ ^ 

^-^;vh v7^-;vv^ h^v^>7>. 7i::^;vhy^h 

e^.y=y^ V^osnTfc^Mtt^ ^m^^^-r^ ^^^^ ^ mt^m t <D^m^m ; 

:t ^ ^ ;vm^> ^ :7 X >m^. ;^ 7^ T 2 ffio^^b^tJlI ; 

'~?7'-^;v^v^^9->. v>-^^^;v^i^^^9-b. s^^^ 

aiiE# 2005-3015148 



#f| 2004-107453 



^-v : 26/ 



1-20 a*§r4i^^^i? ^ L < . 0 . 5-10 m.mu^-m.\m^ tv^o «^E4b»co@a 

V>i>^T5>. ^*T^i^^>. ^y7..^;V^''T:^v>', 2, 4, 6 - h V (S^-.^^;WT^ 

y^^;v) -y^j-i^. ^i^it^') y . N - ^ ^^v^^^* V 2 -^^;v- 4 - ^ f-;v-r 

5^-/-;^ 1 (5, 4, 0) ^y^^y-1 (DBU) ^OT5 

^-f fc'&tJ > ^ {± ^ tL ^ T 5 > m^fb^tJ CO :^ ;u > t o:^ ; atfiJ *° T 5 > 
h # ^ te^?-* V T 5 F Wit ; U co *° V T 5 > t ^° ^ v fc^ W 

t<O^JS^^%; 7-T^/7°nif;vhU^ f^vv7^. N- ^ " ^ J, ^ " 
^ _ 7- ^ y ^ h ^ v v 9 >#<7)T ^ ^ v 9 > * >y 7 U ^i!^^J 



L-C 0 1-20 nmiM-Uii^m L < . 0. 5-10 m^gP^^'St-S^ t LV>„ 
R'^Si (OR'M 4-c (2 6) ^^-t^, ,+..b*tffl,^- 
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^-v: 27/ 



y i;y :^=-)]yzy'juy^^yzyyy. h V-7a.::-;V^ h v9 — ilS:^ (2 6) 

- 1 r J: o T ~> - ij > ^ ^ > - <D=^«#>5- h w\-m ^ i^m^ 

iyyyijyy°Vy^^M<^MmitLxa. y - ^ v v T ^> - h 7^ n tf ;v h V h v 7 

n^hi^vv^v. y -T5 y7°nt:;v^^;vv^ ^ -T ^ ^ 7 n 

S-T^y^^)^) -7 -T5 7 7°nt:;v h V J^>^->'>9>. N- ( /? - T 5 

y T^n ti ;v > p< h ^ -> V 7 N - if-;v^ :^ ^/';v- 7 - r 5 y/u tf ;v > u h ^ v 

;v?&-7°h7°nH°;v h i;^h^v^>9>. 7 - y 7° > •7°n tf ;i'y h^vv:7> 

y ;v ^ ^° ^ :/n tr;vy ^ ;v v h ^ 9 ^ ;v p^; ^ ^ v 7 ; 77 

> V V F ^ V ^"n tf ;v h V ^ h ^ V 7 > . 7 - V F^ "/n 11° ;v h V ^ > ^ -> "7 

^ y F^>'7'nH°;l/y 2- (3, 4-:^^°^^/v^u 

^V^;v) j::-^;vh';p^ 2- (3, 4 - v v n -v^^p ^^;v 

^ ;vi4 V y T 5 y ;v - 7 - T 5 y/n ;v > V h ^ V 7 v^co ;v 

v-i^^^-a; H^-^v>^;y V:^h^v->9>, 7-;^^^Vn^ 

;v^^v7'oe;vy-^;Vvp^ h^v-v^v. 7 -T:5^ v7°o ii;vy h ^ 

1. V 9 :/#<^ If ^;vM:^iafn»^^ V 9 ; 7 - ^ ^ ° "^^ ^ ^ ^ 

y^<;5^Nn-^^^>^;fri/7>a; > V ^ ( h 'J ^ ^ ^~>v V ;v) ^vi^T^ v-h^o^V 

)VT^ym%T)v^)v-yyy. T^y'yV)^ityV:=i'-y. vij;Hb*°v^^:r;v^^>-> 

±ig->7>* '^'^V >i^^Jc^'f£fflfiti> If^jvmfi^fr (I) 1 0 OEmfRt^?^!-- 0. 

1^2 OM.mumt]^<. 0. 5-1 0«Sf|57j)^^J: "Q^tLv^o 
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^-l^ : 28/ 



^ ^ ; ;v V A , mV-RMiJ ;v v >^ a , ^ a 

i4vv*> i^H^at^vv*. M^^';^. mi^T^m.. ^7K^'fm. ^-^'^-^/^liL.? 

-400 mVg.*?*L<ti 100-300 mV g@;g(7)0«*t>tc^ v U i^mi-^ L 

ffi3M4<^l«v>vV?J;m5E*#<^iJ9*#^S^^^!l^l-'^f*^ #tc|5afe$ tL=&v^:*^ ^-^"t 
y ?5r (75 1 hB-^r:^u v?;vttco T ^ n ftPf ttv' U * l o-e* ^ 0 * 

^'U^ttXmoNi p s i \m^mfhi'^Z>o KvV :*t::ov^Tt±. -^^^ 

^<7)^J:^«5 nmJ^:)l-h5 0 n mJiJ.T<^ t ^ - A K v 'J ^fflv^^ h . 

tj:^ -m'dK. Rm*;v^>'^Aj±. jrb^ffi^^i/M^^v^t. ^g»<7)W?^^> « 

mM^mmRm ^)i^'y^^^m^^ tzm^. ^m^as l -c ^ v>« :^ ;u v >^ a =sr ^ v> fzm^ 

;vit '^yr'p&^m. 7't7i;>'m. ^n°;v5^ 
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^-v: 29/ 



f'T;i/V;v^>-if t;v^;v^7^' ^^°•7 7^ >;^;v.i^>m 

2 4mVgm±5 OmVgi'J.T/&^~$?.t^&^ 3 mV g JiJ.± 5 0 m^/ g UT:^^ 

t^i^\ JtOT«<7>jitfc(i. vlte^-JSiL-cj I S K 5 1 0 itcmc-r^To^l^M 
5- 5 0 0 0 M^<^f£Htr4^ffli-^ L<> 10-2500 mSfl^cotSH-^l^ffl 

-r^&^^^^'j; 15-150 ^n.mi(omM'^\^m^^<^m^v^n-^ lv^o ib-^ 

ai^^^-t-'fev^r ^. 5 0 0 oMti5^@x.^ }immmMMm(o\'mm^%rf 

7-<^)*ff^tTJ (CMC) HlBm^tLTV-^i d mmar. $?tt<« 

5 0 O^mmT, Mt;$?tL<{± 2 0 0;t.maT^MK^^^^ti«®^#«.-^«^ 
tLf'*&#^-~#^f P^^^^o Mitm^l. 0 g/cmH:J.T-c:-^^«/h^'^#^fflv^ 
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y<~-z;: 30/ 



^^^m^/-?;v->iij±. r)u^i-^^)\y~>. i;)}.u^r^^)v->. 

Z-28. EMERSONfeCUMINGm-T^MICRO BALLOON. PITTS 
BURGE CORNINOm^CELAMIC G L A S S MO D U L E S 3 M^c^ 

GLASS BUBBLES. * ^ ^ ^"^"f 2 I ? 5 ^ ^,5?? Tn 

>h®<7)E-SPHERES, 79^T-;'v^/s^;v->'i:LT. PFAMARKETIN 
G^c^^CEROSPHERES. FILLITE U. S. A^cT^F I L L I T E. T;V 

.^,,;j,_^^i:LTBSfnmXM'^BW. v;vn^T.^^-;v- > ^ LT Z I R C O A ? 
LLOW ZIRCONIUM s P H E E S . * > i: LTH^^^JJ^ ^ 
ij7.y^r. GENERAL T E C H N O L O G I E S - 7 ^ TT^^rfflK^ tLT 

^<7)UCAR:S:0^^PHEN0L 10 MICROBALLOONS. ^^^v.N;V-^fc 
LTEME R S ON&C UM I NGmoEC CO SPHERES. m«/^;V- ^ LT E 

merson&cuming^coeccospheres vf-0. ^J^-^;^^^-^^ 

LTDOW CHEMI CALSiOS ARAN M I C R O S P H E R E S . A K Z O 
N0BELm<7)^^^^^°>^^^^^ W«Mm<7)-7^7^h-^^^nX7a.T. 
l/:./s;V-yi:LTARCO P O L YME R S^<^D Y L I T E EXPANDABL 
E POLYSTYRENE. BASF WY AND O T E^<75E X P AND AB L E 
POLYSTYRENE BEADS. VV-T ^ U ^vm^-^^^l-- ^ B*^ 

j^rf-Am^SX 8 5 3 (P) M^tLTV^^o ^ 

7'V>^''SiJ. ^^>^-;'7°';>^'S'J. T;v5:*~7^'U>^^'*J. *°U-7°oii^>^';n-;v 
^ -^t^ttS. (7BE^% ^ ^ Qfc ^ M \^fz^(0% i" >r h -c § s 

yN';v->'(?5^**l±. ^^cp^^$:^^/^v>^^~e^;v.^.S'^# (1)10 OjJ^^JxS^I; 
ft?tL<iio. 1-5 oMfP. L< WO. 1-3 0MfP<^iEBI-e«ffl-e^^ 

- >(D 0 . 1 ^X±.(0^^\t 3-50 ESfB. * U < f± 5 - 3 0 EfiS^^^l? ^ 

;vi^;vT;v::^^vv7>«; 5^'^ v v >. ^ h U ^ V T^n-^ 
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^-v : 31/ 



;v * -7° h t: ;v ^ ;v v ^ > ^ v 9 ttg^^^i" ^ T ;v n 7 ; v J 

i; v n ^ -y- > a^^^'^tf o 1fflStlttP^^J=^ffl^^^ - ^ 

<}±0 l~801t4f!5 Ht"$?^U<fiO. 1 ~ 5 0«^<7)tSliaTMgfflT-^;S)o 

(CH3)3SiOH. (CH3CH2) sS i OH. (CH3CH2CH2) 3S i OH (n 
-Bu)3SiOH. (sec-Bu) 3S iOH. ( ^ - B u ) 3 S i O H ( t - B u 
)Si (CH3)aOH. (CsHii) 3S iOH. (fa H13) 3 S 1 O H (Ce H5) 3 S 
iOH. (C6H5)2Si (CH3) OH. (C6H5) Si (C H3) 2 O H (Cs Hs) 2 
S i (C2H5) OH. C6H5S i (C2H5) 2OH. C6H5CH2S 1 (C2H5) 2OH. 
C10H7 S i (CH3) 2OH _ 

4<z)j:d>& (R" ) 3S iOH (fzfzL^^. R" im~'Ximm<Dmmxm¥mm<DT 

[0 0 12] 



ffliE# 2005-3015148 



mi 2004-107453 



^-v : 32/ 



? 

H3C— 
H3C 




CH3 
O Si 

H3C ^0-/*s 

H3C CH3 




CH3 CHs 
HO O — Si — 0-SI-CH3 

HgC^ '^O-SI— O-Si-CHa 
I I 
CH3 CH3 



H3C. P^^ 
Si— 
/ 

°x 



V > 

D O— Si-CHs 
OH 



Si— ^O-Si-O^ ^CHg 
o' SI a 
^Si— O O-Si-O OH 
CH3 H3C'' CH3 



[0 0 13] 
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^-z^ : 33/ 




[0 0 141 

[{b 1 0 1 




CHa 

HO-{Si-CH2)^R HO-(SI-CH2)^R 
CHa 





CHa 



CHg 



CHa 



CHa 



(^4". R(iR2 2i:IWI#-e2b!9> niisEm^T^^o ) 
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^--j : 34/ 



[0 0 15] 

I'fk 1 1 1 



HO-(Si-)77CH3 
CH3 




HO-(Si-}77CH3 




[0 0 16] 

[-fb 1 2 1 



HoHsi-o- 
CH3 



-0)— S1-CH3 



CHa 



CHa 



HO -( Si - O < CH2)- 0>- Si - CH3 
I m n 



CHa 



CHa 



R32ji^ j^^;v^. if^;v^, t-yf-;v^> -7 L < > 

;vi^ ^ ^« J; t9 L fc V n if ^ 1^-^ ^ ^ h i J9 . <^ ^ ^ « 

^y^-rUt-^m (to^mmt^) JitS-^^ (2 7) -tr*$tt^<b^%^^l?* Lv^ 
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^-i^' : 35/ 



vi;;vhU7;v^nT-fe>T^ h\ if 7. h u N- ( t -7^~-f-^vvp< ^ 

;Vvi;;V) N-^^;^^ V7;V:tnT-t hT^ (N, N - v ^ -f-^VT 5 y h V p< ^ 
(N N-i^'^^^^T 5 y ) hVyf-^Vv^>. ^c3r+hy f-;i/v->-7^f 1 

^ ^ ^ y _ ;K;r> h y ^ -5^ ;V ^^^t^, 2 — df- y - ;V CO h U ^ ^ V V Mt^ 

h-;K7)x h 7 (h U 'fbt/^ (CH3)3SiNHSi (CHs 
) 3> (CHs) 3 S i NS i (CH3) 2. 
[0 0 17] 
I'fb 1 3 1 




^0-Si(CH3)3 \ 
H3C— C^,, 

N-Si(CH3)3 (HsQgSi 



(H3C)3S5-NH-C-N-Si(CH3)3 <H3C)3Si-N^^^ 



O 

F3C-S-0-SKCH3)3 
O 



mtmMi^^m-r:-^^^K Un7jc^ft?^fiK®<^'^*"'>^^"-^^*'^*^'^'^ (CHs) sS i 
NHSi (CHs) 3^^^#t^^?S bv>o _ n ^r^ 

R^Hi. j:f-;v». t--/f-;v»> ■7^-;v^WtL<. -^^t- 

±1^ n-y^y-;v, i-r^/-;V. t-y^y-;K n-^^^^" 
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^-i/ : 36/ 



TC^V)^. ^^s^^v;vm. ijy-;vst. vyi/^m. v;vH>m^ 

-rnym ^^^^m. ri;\£ym. ^.wm^ xi^-7^;v 



_h|B-^^ (2 8) i?^$tt;g,<fc^J^=^*#Kit'i5!l^i-^t^ TVn^vh^;p<^;Vv-7 
> N (hv^f-;v>^u;v) T-fe>T5K. N- (h';^f-;v^>';^v) r^rb 

k' \£y^ ( h 'J p^f-^vv V h >; 7;v^nT-t > N-p«5^;v-N- > V ^ 

•^;vvV;v h ij 7;v:tnT-t h F, tf;^ h 'J ^ f-;vvy N- (t-:/-f-JVS^ 

^f-;v~>V;v) N-^f-;v> V •7;v^nT^bT5 F. (N. N--:^^^^;vT5 /)_ h u 
^f-;v~>^>. (N, N-v^f-;VT5y) >U^^;v->7^y. ^dr^j-y^;vi>./7^f > 

1 1, 3, 3--r h9^^^^vv9^f>, N- (h V -r^^'V-^K 
^ _ ^ y ^;v^ > i; ^;v->y ;v^EJ^. 2 - -;v<;d b U ^ ^;v-> i; ;v 
(> vyf-;v->i;;v) ^y^^^)7.^] i~)^(DY^)7s ( h ^ v u ;v) ^b^l^. 

( (r34) 3SiO (R^^O) s) .T^X^^-rchi^^-^^^h^o^Mt^^. C 
Hsd (CH2CH (CHs) O) sS i (CH3) 3. CH2 = CHCH2 (CH2CH (CH3 
) O) bS i (CHs) 3. (CH3) 3S i O (CH2CH (CHs) 0) 5S i (CH3) 3, 
(CHa) 3 S i O (CH2CH (CHs) 0) 7 S i (CHs) 3 

r3* {i|Wl-Xl±M«^«t^'^> ^ < {i#S^<^ 1 ffioR^b7X«^X(±7X#JK^> R 
35f^^^^l^8 0 2fiii^R'fb7K^*> s. t{±lE0K^-e. t{4l~6. sXtiiSliJ. 

^;v>'i;;v) 7-fehT^F. h v^^;v'>v;v7ccy^'>F, n -^^^ ^ ^ -;v<7) > u ^ 

(t^i^;v?'U;v) ^Vp^^^-;^7°^.^-y^^^;^ ( h U ^ f-;v^> >; ;v) ^bti 

(h';p<-f-;vvy;v) im. h-;vo7- 

i <^7X^ t R);5i- ^ - ^ ^"^i^ 1 ^ ^ 9 7 - * ^ ^t-^*^ ^ b# a 
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^--j: 37/ 



y _;v^;^4l^^!t^«, ( I ) 10 0 Mmm^MLX 0 . 1-50 MMU. 

UtL<liO 3'-2 0Mfl5. L< {±0. 5 ~ 1 0 M«*n-t:^ ^ ^ o 0 

^>9y-;V'^;|-<b^!f^>^lf-;vmm^f* (I) l^a-t^ ^^^^ 

-£^^tC)SCt:^tL=lrR*jLL. imn^A<-r^fzib}<zi-i^V 
li vrfilf ; T- T V >'V V '^^ ^ ^ X x T U >mT ;V 5 - A . 

V'14<t^^'Jfi. tf-;vM^#^ (I) 1 0 OSiSPl^MLT 0. 1-5 OMmU. U 
$L<{iO 2-2 5M«SP-^'^'5'o v^infi^^'O. 1 V##«J* 

^ ^^^=^.il^p,<Dmith^'&iU (2 3 5 -2 4 2) ^lCia«$ tL/^®^ <7) ^> (Oi)^^\i h 

7fc^^^iJ^:UT{i. ^a^S^jlili. ^^tf:-P. f-J^H^>'2 3 4. f-^H-> 3 2 0. 
> 3 2 6 ^^e> 3 2 7. ^P?li'>3 2 9. ^^e>2 1 3 ^JiV^TtL'Jj -^/"^^ • 

urvvm-fb^f^. CHIMASS0RB8 i^o^yv^y^y^m-ft^^^ -^-^H^l 
2 0 (^/i .;^^i/^;vr'f .^5^;v^'^^ ^<^-<>y:r:_ h^^t^tt^^O^WM 

n/N^^mv^^^V- 1 - (2 -H Fn3rv:^^;V) - 4 - t K n v - 2 2 , 6, 6- 

7-h9p^^;vH°^ve;ymil^t). 'i^-v [ 16- (1, 1, 3, 3-xh-7^f-;v:/f-;v 

) 3 5_|,VTi^>-2, 4-i^-f;Vl I (2, 2, 6, 

;v_4_H°^V:^-;v) ^5/1 ] . N, N' -e;^ (3 -r 5 / 7°n i^v>vT 

5^^_2 [N-7'^;V-N- (1, 2, 2, 6, 6 - > ^ ^ 4 - H ^ 

iJv;V) T^y] - e-^^nn-l, 3, 5 - h V T v tT^ (2, 2, 6 6 

_^ ^y 4 (2, 2. 6, 

^^^^-nm^^t. ^^lf> 6 2 2 LD. f-^tfyi4 4. C H I M A S S O R B 9 4 4 L 
D. CHIMASSORBl 1 9FL (J^lJiV^-f • v ^ ^Vt" -f 

LA-5 2. T7=-:*-X^7^- L A- 5 7 > T-r^* ^ LA-6 
2 TT^ijT.^^ LA-6 7, T-r^*;^^7' L A- 6 3 . 7^:^; ^ :7^' LA-68 

y^^y^^^ LA-8 2. tt-'?J7>^^-7^^ l a- 8 7 (i:i±v-TtL^^mmjtxmm) 

^ ^fy^;vLS-770> ^y-;^LS-765. ■ify-;VLS-292. ^y-;vLS 
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^-v: 38/ 



-2626.-iJ-y-;VLS-1114.ity-;VLS-744.-i?-y-^VLS-440 ( 
>fci3. ltM4l^Jico/ii6t;. ^^W^iR^'J^:li>^^-KT5^^m'fb^ilt) (HALS) 

v> (±±|Sjg:^^ST ;v n - ^^f- V > ^ ^ V ^ n tf V ^ ^ J v J 
7 * ;vm^i- ;?) ^ t j; D # tL^ ^ - ^ - v^^y ;v-e* j 

wm^^mm.umn. 9 3H~. iogm^J'^^. ii7H~) t-i^ij^UTP^^^'? 
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^-v : 39/ 



3 _ ^ y ^ V ^ > ^ <7) V > ^ M^y~ it ^-^xnhfi^ m^m^^^ > 

^^m^m^t^mviii. w-nx-m^^xi>x<. 2fim±*#fflL-c^> iv^o s/i^p^fec4t 
^%mim^h^±mKit. tf-^vrnm-^fr (i) i o om^bi^mlto. oi-soms 

c:oJ;^^^-»ii/o*#1^Ji±. f!lx.(f. #^¥4 - 6 9 6 5 9-^, 

8^. #P^BS6 3 - 2 5 4 1 4 9-^. #PSBS6 4 - 2 2 9 0 4 -^0^<2rm^t^iB«^ tLT 

tLt:p^LT^>^v^o 2^^Stci-;&fc. 2^^cor£^B^ic«fe^ij^«-r^-i:^^^-e 
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ff' *M».i:bT{±. #ir|m^:^:h.^^V^*^ f!l^{STi02. S r T i O3. ZnO. C 
*S®^L-C{i. 0. 0 0 5- 1 ;«m7&^$?^L<. 0. 0 1~0. 3 m^^#k$?t Lv>o 

«m\m» 

^ ^ 

;g. w • tim • K# • ^mmi^n. #««^n°p^t^^^v>^4^ffl^ 

L^^O(Vhod*x GPC K- 8 0 4 iBS^nmX (1*) . GPCvm^LT 
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Mv^^^Vl 7 6g (4 8. 8mmo 1) . T V 2 2 4 m L (1. 5 6m 

0 1) ^in^, $^tc7or-c-4 5^-F^snM#L/.o -^^^'^^^f 

VT^y (mkh^)r^yt^^'r) O. 4 1mL (l. 9 5mmol) ^SnxT^JE^JW 

5;V8 9 5mL (6. 2 4mol) * 1 6 0 LfCo t C^^F^ > T ^ > 

1 8 4mL (8. Slmmol) ^muLfz. KBmt^^^h 3 7 5 6^^^^- I , ^^^t. 
^V^y2?. 8mL (1. 9 5mo 1) . h VT5y4. 1 ^ ( 1 9 5 mm o 1 ) -J 

/'o # ^fX/tS-^fr [ 1 ] 2 4 0 0 0. ^^S^* 1 • 3 T^^ l9 . ^ 

iH-NMR^WJ:^)^i6f^a^#l^^*7ti9<^T;V^-;v*<^'f@lW2. eiStr^c. 

ai#ffl^T> 2L77X3tC. ±lBm^# [1] . l^m^U-^All. 9g (0. 12 
Imol) DMAc (N, N - v ^ ^ J^WT 5 K) 9 0 0mL*tt^<^^ 1 0 0 C-C 
1 lWmM^W¥\^fzo R)S«*MffiML-CDMAc^P^*L, ^ ^^^^^ J^nx-X^ 
«L/Co ^^i^^'PM^'J (2 0 0 g. tM<b^m. ^3-y-K7 0 0 PEL) ^MtlXM 
«^mTl 0 0°C-e3B#»Mft^b>to ^«*J*Ml^J:«9l^*l-7^:t^> ^^(^h^Vi 

5mL. 0. 2 0 7mo 1) . (7. 5 4mL. 0-,0 6 8 9mo 1 

) woim^(oi, 1, 3, 3-7-b9^^;v-i, 3->^tr^;vi^vndr-^^#l# 
^ih^^/io f^/ib. e^flfe^c^^fflSti. i^>f$:(DT;v^-;v^irMLT^;vj:h-e3 X 

^iliGP ('^^"VX^V^m*) liJ: 19 3 0 0 0 0. 1 . S-C^ofc 

t:z:b. 1. 911-eabofCo 

(^J^'^J 2 ) 

j,/u^_|E|3 40g (23. 7mmol).T-feh->V;V47mL, 2, 5-i^7n 
SVJlfJ^v^f-rVT. 80 g (2 1. 7mmol) . T ^ ^V^^f-^V 3 3 6 m L ( 
2 3 4mo 1) . T^^;;vm^^;V5 9mL (0. 6 3mo 1) . V;VS$Xt-TV 
;v'7 7mL (0. 19mol) . hUT5>2. ^ 7 5 m L ( 1 1 8 6 mm o 1 ) > T 
-fe>^V';;Vl 4 ImL. 1, 7-^^^^v-:^>58mL (0. 4 0 m o 1 ) ^fflV^/^U 

C:(^*S^#[3] (2 6 0 g) fc. >^^/.^^;VHFni.9> (8 4 6mL 6^ 
8 fimmol) ^)VyWmi>'^^}^ (2. 5 0mL. 2 2. 9 mm o 1 ) . ;^t> 

J^iri2 3 0 0 O: ^-^W^til- 3T^*ofCo *m^#l^^^fc^^i*X^^/. 
7 7 

^«Sb«T 1 10t;(CllD?*L,ftV^l-:^>-5 0g*t;, T f V JW®:?-*^ ^l- 6 8 g ^ / 

^;vy5hJf->9-'2g,*D*«»V-5 9 (2. 2- -r'/e;X (2-^^)V7^ 
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X n m^nj^^mm is, o o o v -^-d) o v ;v^>-«^<^^o 

'^Sm4#^:}^/^*°Vv-Al 0 OMSBt::^tLT. m^m^^iJ t LT^.^ V y ( 
l£;^[3- (5- t e r t - ^'f-JV- 4 - t: Fn v - m- h U ;V) 7 
H (f-ys-^^^v^Ux^^^J^'^V^' (*) iSn"^ ^ I RGAN0X2 4 

iss.^ ; ^ y ^ ;^ 2 5 A) 2 0 mit^ ^ y iSf 5^if IS^ rS^I ' 

8 2 0) 1 0«fi^s \£7.T^ ^%^^vm^^^\ (W^tJ^ ii> iSnp 
^ • 6 5 0 0) V ^) 7 - ^^^WMWmM {^^^ ■ 

v^;vt-^ • (ft) msh^ : ^^e>2 1 3) im*fP. lir; 

(ft) A-17 1) 2 MtP. ^^^^^ ^ ^rif m ^ ^ 

^ A-1 1 2 0) 2Mt^. mimmtLxz^':f^}\^^^^7^^)V7^y'r2l (sj 

4^ (ft) msh^ : ^^^^>'U- 2 2 0) 2E«M=Srinx.-c».L. *S6tirt^ 
^SfiMit^mWihS'Jti^-t. ^yv~-vy^y~^i^^^t^m<^^Xi^^r^^ 

•/ne:t^-M (ft) iSn^p^; irganoxi 

0 10) ^m^^fziik^ii. mmmi tmmi^i^mitmmm^ntio 

imm! fcLt *° V ^ - A 1 0 0 m^sisoft ^ ^) . V - B ^ 7 0 u 

(^f^M 5 ) 

mmir^isn^iRGA^ox2A5^iMmmL. ^^>ici rganox i o i o 

^Smi^::*3lt^IRGANOX 2 4 5<7?'ftfe^t'. v^f- V >J^';^ C 3 - (3_5 

-^r-pi;;vx (fto Wn^; IRGANOXI 0 3 5) sMmm^m^^-fz^mit. mm 

Mm\cUt^*°V-7-AO'ft^'9t''J^°Vv-B 1 0 0fiifl5%J^V^. pTMSiJiiLTv 
7y5^->;v?Jv-b (DIDP) 6 0m»fPc7)^tt.^^^. m¥J^^-^*3 0 0 0(^>i^V 
yntfv>^'';3-;v (PPG 3 0 0 0) (H#e:ffl (ft) iSp°a^ ; T^' h 3-;VP 
- 2 3) 8 0 mfif|5'^fflv>/^m^{i. *M^J 1 LtT^'ftttM® ^#^^o 

C ^l^ll 8 ^ 
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■7-C=lr5 omftOTv^. pTM^iJt LTD I DP 6 OMMU(Ditt> <0 PPG 3 0 0 0 
(itMc'^i 1 ) 
(itWJ 2 ) 

PJ^yajK2 3°C. ^SJ^5 5%. ^mMm2 0 Omm/^-e. -tsB^ 
y-<)V<Dmm:m^Lfzo '^is. ^1. 2 Icjsv^T, M10 0i±. ^'>-?;vco#Wl 0 

mmi^tmm (Ti02m<b^%) ^^-hb/cg^tt^^r^:^ (^f^;:^ ^5 Omm 
x;¥$4mm, mSh^ ; B i o Clean. Saint-Gobai nt±S) Jiir^. M 
$40 mmXiliie mmX^$ 1 0 mmoe- Fi|i;(^®'fb'i4WI^^ 4 ^pcflg^L. 2 3 CX 

itM4MI^=^> 1 8 OW/m^ (3 0_0~4 0 0 nm) . y'y y ^ ^-^^-^ }V 

urn 6 3 pjclt^^r^ 1 2 0^4" 1 8^(7)^fr-tr^To/io 

5%). Dj.r<D^mnmm^^^^nmLfzo 

CF : If- K-9->-/;V^®-e^^m:®L/im^ 

TCF :^)S*^LXJ^«:»LTV>;5,^^ 

fz : fax.(f#M:K5 0 %<75:^-^i±A 5 0) 

AF : ^m-^^M^mLfzm^ 

A F . hmmm < ±F"^ ^ ^ ^ ;v ^ ;5. o 

[0 0 2 0] 

(MMm 9 ) ^ ^ ^„ 

-^^l-^if^tLfc^i^-^-^-A 1 0 OM^M'^tLT. IRQ AN 0X245 3*^^15 

kiSDIUP) 6 5M§I5> M>^m:^>'V~>'^^^ (IMERYStt^^ ; IMER 

SEAL 5 0) 3 0M§I5. mm^miJ)^'^^^ (SOLVAYttm. iSp«Brg:WINN 
OFIL SPM) 1 5 0Mfl5. nm-fbf^iJ'V (K e r r -Mc G e etfcM. ; 
RFK2) 1 0MtI5> -7 ^^m^VEtjh^iJ (CRAYVAL LEY PRO 

DUCTS ttm. lSn°piS iCrayvallac SLX)4 ^MM. t > FT ^ > 

. 7.^i/^;VT-^ - • ^5 (#0 iSp^n^S : f-^? If > 3 2 7) iMfP^it* 

^^?S^Lfct^. 3 2^^^ > hn-;Vlc3|iI®L-r53^t^$^ir^^o ^<7)m. 8 0°C-e2 
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;Aii20) 2mMm-^mML. mmmi^f^j^^'^T-^^}\yr^vi-~v ismt 

0 SSfl5 mKRm^ ;v V A 9 0 i 4i|S. r#-^«* ;v v a ^ 9 O T -7 ^ K 

^ VR;5ihSiM*^M bfcJt^-e ^ , 9 . l O 'mm 1 ~ 8 i: R» 

1 1 6 0 0 -^l&l-^ ^ t ^ itfl-C ^ /co 

* I s 0 1 1 6 0 0 MJia is i- mm^^ _ 

iF'fffi-i?->7';Vt LTti. 4 mm> 1 2 mmX 1 2 mmX 7 5 mm(Dii-7^m^-^ 2>K 
=&fflV^T. 2 X 1 2 X 5 OmmOHM*«U. 2 3°CX28B+ (70 

rxs 0 + 2 3°CyS7Kx 1 0 + 7 o°cx 2 0 + 2 3 "C X 1 0) ^;v-e*^^«L 

1) H7Ut± ■ 2 3 'Ct?HM-^>"7';V^ 9 :y hco 1 2 mmtet^^t LT 1^ 0 0 %#5S ( 1 2 
mm#5i)' 2 4B#FHmgi-^o #5i^PfmLT IBtr^lfiiOmTntt^M^i-S (6 

o%Jii_h^^^^m) m mM^mm. i so 7 3 s 9#fso ) o 

2) ^v^^;^M^; -2 0°C, 2 3°Ct?Ha^l 0 0 v ^^^^ 

* 2 5 LM ; - 2 0°CT:'(^M 1 0 0 ( 1 0 0 %^ 7^) ^ 0 . 6 MP a 
2 3 °C-e(7)M 1 0 0 ^ 0 . 4 MP a 

* 2 5HM : -2 Or-^^COMI 0 0 (1 0 0%^y^^>?.) ^0. 6 MP a 

2 3 t:-^OM 1 0 0 ^ 0 . 4 MP a 

mm^\^<Dmm\^. i s o s 3 3 9 =ir#Bs) ^,^.0.^.^^ ^ 

3) ^#5iTt:c7)5im^)m#te : 2 3 °C-eHM^ 1 0 0 2 4 B#r^'f*»'f^O v- 
9 > h :^<7)^|S ^?tfSi- ^ ( i ; ^ i i; o ) 

(ffPffi^#<7)##ffl{i. I S O 8 3 4 0#HP.) 

4) #7ajST-co^«]&X14 : Hia=^fflv>T-2 o'C-e2 5 %#5i+ 7 0°Ctr2 5%J±li+- 
2 0 "C-r^ 2 5 %#m+ 7 0 "C-e 2 5 %ffi«if!cami±li=gr T^mt^ 2 3 "CT:^ 2 4 Bff^M-T 

(M^#<^l¥lffl{i. I S O 9 0 4 7#M) 

^^-6 OW /m2. :7■'9•y^/^°^■^^^^mJ^= 6 3 °C. 7^7. y" V - I 2 0 ti^ltBtFal^' 1 
8 0SM7fe=^ V- 9 > > i "0 BSJt LT 5 0 0 BtF^f^l^^^M L/Co M^ll-T 

t^. 2 Vti-ei 0 o%#?ftL. 2 4B^rBm«m^ =y~-^y Y<r>^m^mM\^fz {Eum. 

(^j^^f4:(75i^|H(i. I S O 1 1 4 3 1 #PS) 

6) »7XI^«. #5S^#.#L7tB#^«tt: 2 3°Ct?4 0F^-^7Xf^^=^^JiU ^(O'ik. 
2 3 °C 1 0 0 L 2 4 B#Fb1M L /cm<^ v - 9 > ^ L 

I so 1 0 5 9 0#HS) 

7) x V T'/':^^^:^ : 2 3 t:-eu«T;v5 -/n -7 r ^ ;v (20x10x15 Omm) 
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(fp^aB^^^j^Ol^lfflli, I S 0 7 3 9 0#BS) 
^^9^^! RGAN0X2 4 5 3 MfP^i^ffl b^^V^J^mii. 9 t IWI#0^'& 

oliRGANox245 3 MAU^im L*v^j.mt±. 1 0 1 mm<D 

sm^^^^^W-e^^lft. I s o 1 1 6 0 0 iiii. »#J4^.1^t^(^-fe^ 5 0 OB#ram) 



[0 0 2 2] 
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